N-cadherin in the maintenance of human corneal limbal epithelial progenitor cells in vitro.
To demonstrate the role of N-cadherin (N-cad) in maintaining the progenitor status of primary human limbal epithelial cells in vitro. Immunohistochemistry and immunoelectron microscopy against N-cad was performed in human limbal tissue. The expression of N-cad, cytokeratin (K) 12, and K14 was also observed in primary cultured limbal epithelial cell colonies in 3T3 feeder cells, which also express N-cad. Laser microdissection of individual colonies was performed to separate central cells from peripheral cells to compare secondary colony formation. Finally, an artificial small interfering RNA (siRNA) expression vector was used to downregulate N-cad in 3T3 cells (N-cad(low) 3T3) to observe changes in colony formation and cultivated epithelial sheet phenotype. N-cad was expressed in clusters of basal limbal epithelial cells. Limbal epithelial cell colonies cocultured with N-cad(+) 3T3 feeder cells showed N-cad expression along the edge of each colony. When individual colonies were divided into peripheral and central sections by laser microdissection, peripheral cells had a significantly higher secondary colony-forming efficiency than did central cells. Furthermore, colonies using N-cad(low) 3T3 cells were significantly smaller than mock-transfected cells. Then a duplex-feeder model with two layers of either 3T3 or N-cad(low) 3T3 cells was used to produce stratified epithelial sheets. Only N-cad(+) 3T3 cells produced epithelial sheets with basal K15/ suprabasal K12 expression observed in limbal tissue. N-cad plays a pivotal role in the maintenance of the progenitor phenotype in cultured limbal epithelial cells.